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(54) METHOD AND DEVICE FOR PICTURE PROCESSING 

(57)Abstract: 

PURPOSE: To provide a method and device for picture processing which prevent 
the degradation of the picture quality accompanying enlargement of the block size 
and the degradation of the picture quality for quantization at the time of resolution 
conversion adopting the orthogonal transformation. 

CONSTITUTION: Inversely quantized block information is inputted from an input 
terminal 100 to a feature quantity discriminating part 101, and the feature quantity 
of block information is discriminated, and input information in the N x N block is 



arranged in the low-frequency band by a resolution conversion part 102, and '0' is p \- ^-^'^ { 4 

substituted into components corresponding to the high-frequency band enlarged in ; \ I | ~>-m*m [ i i ^ 

the size to convert the block size from N x N picture elements to M x M picture \ ! » H^"-"" \ ' i N 

elements (N<N). In a matrix operation part 104, matrix operation is performed by ,/ ^' mtmu .y 
the matrix based on the optimum base vector selected from several kinds of base 
vectors stored in a base LUT(look up table) 103 in accordance with the 
characteristic of the picture. 
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Xir^:it}iZj:iO. NXN^^^i^MXM®^ (N<M) K 
0 4 {ZXmjM:LUT 10 

-So 
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M) <^yu y ^mm^i'j^f^L. tkru y ^mm^hux 
uxMmm.(ow.^^mm [Gm].(?5|ee^t^ij [Gm] 

'^mf&^^ h)i^t Lx^mir^ztir^mt-t^m^ 
m2mm(omm^mmmo 

"0" ^ixxLximi-^z t^^mt^ ^m^miMz 
iii««9i mnz^^^mts mWi^^^ >Mmx^ 

[if*:® 10] NX N®^;^- ^ ^ V ^ (OWitm 

M) (D^uy ^mm^i'^ji^L. my^y i>mm^hMx 

MXMM^coS^^^ff^iJ [Gm] (D^mm^l [Gm] 

F(u,v) = {2/N)C(u)C(v) Z 2f (m,n) 



10 0 0 u 

O 

[0 0 0 2] 

mmzm\tm,^m'rh:^mtLx. =»^^r^rS75^^^$ 

^:h.7^^2^lilft> H^HfitlJ: *} 2mt^Mz2mM 

^ge^iJi->6Si5^l*I}f:^S^. 112 0 tC:^i-J: ^ 
.^.«rHtf4* (4,^rcOiii^ffl^:A, B, C, Dili"*) 

. ^i'^^nmmi)^—m^\zmy^^htix\^^^o 

[0 0 0 3] E=(1-i)(1-j)A+i.(1-j)B+j*(1-i)C+ijD 

i ^ l«^rfB]tc j C7)gg^;^?^^ ^-f^ ( i ^ K j ^ 

1) o tfz. :^y-yT^i^^Vmm (FAX) ^^T)® 

^itcommmm^tlf^tLX. JPEG (joint Photog 
raphic Experts Group) J^nrv^^o JPE 

G:^^tiDCT (Discrete Cosine Tranceform) tcj:^ 

[0 0 0 4] 0^^. mmm(om^j:^mmmm-^(7)jA:^m 
x\ z(Dmmmm-^^i^mmKimtmim^m^mmz 

^t^U^^t>^fz:^mtLx. DCT^mkK. w:± 

(omza, mfzfj:^m^^f&6^iiZ "0" ^iXXL. li/hco 

pgtc(i. ^tx<D^mi^f&»^mtLxyuy^'ir>( X 
mmm^^^m. m22m. ^2-?'ppi29-i32,i993) a 

fz^ #^>¥4-229382,#^^4-333989^) 

(NXN) mm(7)z:>kytDCr<DM^%mt. 

[0 0 0 5] 

ri&ii 

((2in+l) u7c/2N)cos((2n+l) V7c/2N) 

- (1) 



(3) if#r^^ 7- 1 2 9 7 5 9 

10 0 0 e] T^tbhtl. IDCTti. [^2] 
10 0 0 7] 

N- IN- I 

f (m,n) = (2/N) S ZC(u)C(v)F(u.v)cos((2in+l) u7c/2N)cos{(2n+l) V7c/2N) 

u = ov - o 

- (2) 

i^oosj (u, v) ] tL. ^mim^iz "0" ^itxLfzmm 

ti>\,Z^ C (p) =1//" 2 (p = 0) , tf^iJ^IIF (u, v) ]]tLfzm^i^Zit. 

C (p) = 1 (p#0) 10 0 0 91 

r-**;>f?a^o NxNi@<7>F (u. v) (o^m^ \f [f^sl 



[0 0 10] (K?I^^;^i-*:fe±tI^;S) o -hiiEcT) 

[0011] 

1 9co:^ffi(i«^7!)^ffl^r-^^^i>9fiJ<^J±^>6 75^ *t 

a lift 75-'!^^ . mm.<D ^ V ^^fpj^fi^j :t mm. {± ^ > 
[0 0 1 2j m2 0 (o-}5mi^tnmmm.(o^i^\z{t-m^ 

\iZ!^im^^hfiX\^^^-)5mx-^:ho ^<o-^'Ax-\t^ w-^ 

ttt7);^ci6tc, 'Xm^j:mmi)^^\>i^\Zi^t>h^j:\^^:z ti^^ 

o 

loo 1 3] tfz. m^Lfzm.^^^<oj±m-)i^tm.^ 
x\±. ^^\,z]£mmm-hmmi^^^^Mz%^mmwL 

c:<^*^T% mm^'^it-f^wM^nm^^zmm^^o 
[0 0 1 4j mm^m^\zirhfz^\z^ axa<d 

"0" ^rftAL. 8X8(Dru y Xk^^LX I 

Dcnrm-r^mirmiz-r^o zz>k7cDCTit. -^xit 
^TdcttcffiSL. mm(oyi^w-:fj\^tmmyji^\izmiL{z 

—>k7cDCT^MLX\^^^Zt{Zfj:^fzi6. m^\iZ—>k 

yt^m^zm^Lxmrn-r^o 

[0 0 1 5] (12 1 {ZTj^t (a) Ji, 4 ^iccoD C Tco^ 
S^i^ h;v^, (Wj (b) ii. 8:^>:<7)DCT60v-y >x 

>>^#-^Oti. ti>i,ZDC^^i7r:L. '^<Dm<Oi^-^ 



Lfzm^. DCTmzmti^ti^^mmmt. m2 i<d 
(a) iiZ7f:Lfz^^(Dm&^^ h}u\,zm-;hmt)'tmL 

TV^^o 4^>c:*-ib S^^C-^.^TJMijftx.tli^^ftS^^T- 
fi. -0 4^i:tcT>Ri6/c^^^S^Sr(7)fl|^^ ^(DttS>k 

<ommzx^nm^tifzt^<DXoi,zm')t>i^fx^i> (d 

[0016](M22{±. 1II21 ti^L7^cv->^>>^#-^ 
1 CO 4 8 ^>:co D C T^gcoH^^^ L ^ (7)T-ab 

^^^u>x<Dm&. ^m^^s>k<Dmfi^^7riLx\^^^ 

(4^^DCTi: S>kDCTXl±^ m&i^zm^^^mmm:f}^ 
mtiihfzisb. A>k^m&^S'A(om&\z^t>^X7r.Lx 

(r>mmt<r>^m\iZtj:^^ 

[0 0 1 7] (12 3 {i. mmz'y-^y7s^^3(7)A>k 

ts>k(DDCi:^m(^m.m^^Lfzii<r>x^i>o 112 2 

tmmz.^Mi)^A>k<Dm&. mmt^8>k<o^m^mL. 
^<om^^^wx^Lx\^^:ho m2 2 tm2 3 1 ^jt^ 

't(Dmmi)^\ui)^^X\^^ho 4^>:DCT<7)S^^ S^DC 

T(r>mm,\izm.^^x,hfzib^ a^fe. PII*9^^iiimKcr)^ 

i)^^^u^i)^mM^n. ^(omwz. iiH<7)^< ^^s^^t)-- 

mr<^o L:<i^L. mz, C:04^j^DCT<h 8>i:DCT 
[0018] m 2 4 (i. m\1k^<DzL, y vU\iZM L. mrizE 

Lfz'^^m\iZx:^^m^mi.fzmx$>ho m^. m2A 

KTr^-f (a) (i, ^^Kl^i53tt^A:^Mf^m^7) 1 

[0 0 19] 1212 4 tc^i- (b) [Ej (a) (Dmm^t 
4X4XDCTi:Lfz^S^i:mL. tfz (c) ii (b) 
co^^i^a^r^tc, JS^&^tc "0" ^ftXL fz^W:'t 



(4) 
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tfL. mz (d) It (c) OlS^Jft^a^r^u. 8X8(D 
[0 0 2 0] (12 4 tCTKl- I DCTcO$§*75^ib^75>>5 J: 

^ 7 iT-co^^-^cij' hJi'i^zm'^hmtjit "0" T-*^^ 

m^^m^^t. 8>k(Dmm{zLfzztx\ mmLfzmm 
(ommi^z^fz^h as^T&MtSD ^tifz\,zi,mt>h'r. 
^m^mxit'^<n!:E^^tix\.^^j:\.^fzib^ rm. m^it 
^^zx^]^m^^^m.ij y h tmm^z^ i>t>v9>^^x^- h 

y ^ Xt^^^XLt^o 

[0 0 2 11 ^^^ii. ^Bmm^m^-^^fzibizfisc^ 

tifzi>(DX^ y ^(o^^^ Xr yy\iZi^oms^^it 
M'¥'itm^Az^\::^mM(o^iti:mcz t^^X^:6 

10 0 2 2] 

im^'r^fzi6(D^m ^mEm^mf^-t^fzibiz^ 

^i-^miik^mmmx^^x. MxMmm(om^^mn 
j« [Gm] (D^mnm [Gm] ^mo^/g^i!. h;^^ 
m^'xm^m-t^m^m^^^mx.^o 

[0 0 2 3] tfz. ±l£gfi<J^at^i-^/ci6H, :*:|§^ 

iizx^mitmmyfmt. ^xNmm^^h^j::hyuy^(o 

hux Mmm<^m^mm^^m^^i- ^ mmmmyj^x 
*or. MxMmm(om^^mnm [Gm] o^g^T^J 
[Cm] ' i^A9\.<DmfM.^^ hJi^^my^'^xm^^i-^M^ 

[0 0 2 4] 

^^•^^^Mxumm<7)m^mmw^^m^^^ ^mi^z^ u 
xMmm(om.^^mnm [g«] o^g^^j [Gm] * 

^:^^y<o&j^^^ h)i^^m\^^xM^^i-^zti^zxy)^ r 

^ y ^ (D^4 XT y X{zi^imK(0^it^. S:T-<k(50^ 
^z^\:^^mm<o'^^t^^C:it^^x^;^o 

[0 0 2 5] 



mm^mmi,zm.miri>o mmmi,z^if;bmimm^ 

o 

[0 0 2 61 <^l<7)^Jfe^>(ili, lI2(i^lco||ife 

Bai^a-f^sprn >s^i2iT*^-So J^T. mi, m2(or 

n ^iginffjoT^ 1 <^mmm<7)miiF^m^mmLx\.- 

m^tTjkLtzmx'^yiho ^(ommmiiZTi'.:;^. hzi>\^^^^ 

LfzXoiz^ ^. y h^-^iz^i^xmmj^<D^fj:^mm 
mmm^m.^Lxt0,^\ ntc, mm. sii^tzyj^ 
^^<5r)®ftai^;^MrtifP(zjf m^m<o&mi&±i.zm 
mmm ^ ^ > ^ :6^^?E-r l r s 

^ L V ^ o V ^ r ^ >6 c: T^^'tffli ;t ^ , 
[0 0 2 7] m^. 2 0 OiiA^J^T-^/T^L. i^fgHiJtl 

fzmm,mm^. m^^j^^^t^^x^hti^o 2 0 itirn 
y^im^TT^L^ KtiLtzmm^mWi^nx^mmmzr 

^y i^itl^X^^io 

[0 0 2 8] 2 0 2(i. DCT^^^^^^L. y ^ 

mzDCT^m^miTo ^(D^mz^^^ n^mcomiik 
^^\z\^m^mzm.m^%^'t^. -roDCT^m 

fi. i^^^jco^ (1) u^L7^j«»:^Mi-<7)r"^^7!i^ 

[0 0 2 9] 2 0 atiS^fk^^^L. DCT^^ft^ 
^=^i\:y'-'r}V2 0 Ai}-hm^^flhm=f-it7.7-y 
-^It^tc^cfv^Tfi^fbl-^o [M 3 {iS^-ffc-r-y;^ 2 
0 4co-^J^^i-llT*^^o (113 ti/T^i-ffi^^^-fi^fbX-r 

^ix^o WL'^it^titzmmmt}mi'2 0b\zi^^ ^ 

t^itmtXi^m^^tm'&^ftXX^^fj: <X\tfj:C:>fj:\^^ 
[0 0 3 0] ^ftlKlJU^v^Tii. Xti^Sf-2 0 6 

2 0 7iia[:i:^^[:^fB^^L. m^ft-r-r;V2 0 4 (OM 



(5) 
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[0 0 3 1] ^cT\ mi(onmMi,z^if;hi^mwM 

^52 0 8 Hfflai-^a$^T'*^o m^. 10 0{iA^5g 

ra y^^mnirmi^z^ ^^mm^mzx^. ^s^tt^ 

[0 0 3 2 ] 1 0 2(i^ftJ^^^a^^L. >^-9- 

M) i^zruy^^^xir^w-r^o zcDruy^^^x 
(o^i^<D^m\t^ '^^m(D (3) ^x^^fzx.^{z^ X 

^r yyttz^mmmzm^-t^^^i^z -o- ir^n-r 

[0 0 3 3] lOStiSjgLUT Ol^y^TyzTT-r 

cT(Dmm-<^ h)i^ (DCT<Dmm<r>nknmizii^m'r 

zfzi^hr\z^ i^i^i'^mLfzWL^fi-co^^^n^^^^^ 
[0 0 3 4] IP*,. m'^Lfz'^^mxmmLfzxn\z. 

NXNCODCTCT)^^^^ V)Vt. UXU<DlDCT<r> 
m^i)^^\:^hfzisb\z. m2 4K7^^ (a) - (d) 

<^^n^j:')>^>y^<omn'^iu^±\ixLt')o ^(o 

^^^X\.^htzib\Z^A^'f hi,<OX^ho ^nX^^ij: 

M^mziT>CT(nmn<o^\,z:ifzt>^^Z^^{±f£ 
t^o ^::t% :L(D%mmx\t. "DCT L/c^coii I D 

[0035] nioi 0 4iiv h i; ^rxis^gg^ 

^L. ^^L UT 1 0 3 ten- K$n/cSJic^^' hiUU 



lE^ff^JODCTO'^glff^J^ [D] tL. [D] 

[D] '^i-^t. A:f?tT5nj [i] (r>2>k 

TcODCT^m [F] (i. 
[F] = [D] [f ] [D] ' ... (4) 

[f ] = [D] ' [F] [D] ... (5) 

xm.wri> :i ti)^x ^ ho 

[0 0 3 6] V^^, m^^<Dm^^^ h;^^ [D] <DU 

^Mzmm,-<^ Y)VKXh^mm^ [g] tL. 

lb. ^f^X^M, Mm^imco^mm^: [F' ] 
[f ' ] = [G] [F' ] [G] ^ ... (6) 
[0 0 3 7] dtT)^-^, ^mnm [G] OiE^cttfiWI 

[0 0 3 8] iM4(i. m^m^mi-^m^^ h)i^<D-m 

fiP^, iH^ftlllJcODC T<7)rn iJ'-tf-r X3!i^4 X 4 , 
§ftli[|orn >y ^4^^x>'8 X8 tr+a^i-^, 114 tc^ 
Lfz^JM:^^ h Ji^i±. 4X4 cOjli^T'D ^XCDDCT 

<^^m^^ h)i^\^zm^^^xi'^f&Lfzi,(ox^;ho 
■cv^^3&^ ^mtDT-yji'Xit^ ±xmmitLx^m^ 

[0 0 3 9] dSJi. DCT(Omm-<^ h ;u 5 tz^ 

-r (a) ) m4 kZ7r^Lfzm^mm(D^m.Lfzm}& 

(iii5tc/T^i- (b) ) t<oitm^7r^Lfzmx^ 

{"^J&LXhho IP^, 1112 2. 112 3r*^L7^cJ; 9 

[0 0 4 0] [He tc^-r ( a ) - ( a ) (i, 
M^m-tmxhho mm^m^^z^hfzib. ^x^^-m.^^ 

6tC/T^-r (a) ti. *^Wt^^tt^A:^Jllft'lfffi<7) 1 r 

D i5^53^<7)if^^^Lr 1/^^,0 metc^-r (b) it. 

(a) *^1t#^4 X4T*DCT^rL7^wS*^^L, i/j 
(c) (i. (b) <D^^%m^m^z. iS^rSi^tc «o" 

^ftALfclS:^^^L. Mt^ (d) ti, (c) co^^f^ 

m4<Dmm^^ h}\^^m^^x8x8(Dm^i^ 

^MLfz^^i:^'ti>(DX^ho 
[0 0 4 1 ] :z<OM^-hi>m(^:^-fj:2:ol,Z^ m4(Dmm 



(6) 
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[0 0 4 2] Eisii. mi(D^mmm^^i o ico-^ 

5:^L/cllT**^o 8 0 1 ti-^^ > K^^g^^ 

III9(C;^-rj: (i. 3) ^ 

F (3> j) f&^{Z^ ^ > y^^^^lffzt-t^ im 
(0^i^3, 0^j^3)o 
I 0 0 4 3 1 ms {Z7r:ir 8 0 2 Oitl^f^llT. ^ ^ > K 

it. imimi,zmti:f)'m^Lx\.>^^mmtjK^Lx 1 

10 0 4 41 z<Dx^i^z^ mmifZ^m^w^m^^^t 
izx-ox. mMco^\.^mm&^m^-^mi.ztj:^o ^mm 

Xi±^ ^&LVT[Z2mm^LX\^>^m'tmffzi^^. ^ 

BW±:iM:i±x^^xiiA\.^o Ji^±> #®$iJ«J^2 0 
8(7:>mm^m.mLfz^\ mmm^^ (mxn) 'i^i^zmtn 

^tifzra y ^if^it. [II2H^-rvv^^-ft2 0 9 1C 

io\^^x^x^-it^ti. 'fv>^j^>i/>2io{zmm 
[0 0 4 5] tfz. vt^mxii^^fzx^iz, mmm^ 

<B2(Dnmm>mi o\i. m2(Dmmm^m'rmur 

n y ^ mx^ *} . m 1 iZ7r:i-^m&n^U 1 0 1 <D-^ 

"tmLfzmx^^^ z(Dnmmiz}s\.^xi>. mm^^ v 

mzm\:.xm^^^hm\iZ^\^^xm^ho 
[ 0 0 4 6 1 m 1 0 uisv^T. mst nm^z^ mm^r-it 

x4(Dm^^iK^i-i>o 1 0 0 oi± AC mtimn^^^ 

n-fh^^x^^h mm^\z^t^m^xi,m o aci 

5fi£:^coS^;^fo^. ^isbWLm^tixy^^^m^THt^ 

^V^il^i->6o ^7t. TH<t *9 ^/h$v^^§^H(i, ipjii 



[0 0 4 7] ^c7)j:^u, mmz^m^m^^k.^:it 
^-^^-ftLTi^^i-^o [ill ir-ti, #iiftij^gB 

[0 0 4 8] Hi l^". 2 0 6(iA^;Si=-^^L. ^1 
ix. mWL^im2 0 7tiritflT-ft. »ftJ^^m^l 0 
^'^i)^h\±. ^JicL UT 1 0 3 4^(7), ir(7)-7^-r;U$*ft 

[0 0 4 9] m7/t(^%mmtw\mz. xti^uy^^^^ 

-So t^^. ^^LUT 1 0 2<D^\,Z^ mi K7ii'ty--y* 

. ^i-tgii 2tc^-rx-r;u7&-'f&ffl^;ftr»/^^^-r.2,o m 

l2\Z7fk'fy^--X)V{tmi\Z7r^Lfz-T~r)\^ (8X80 
ia7<7)-r-r;K7)F (i, 1) (0^i^7) ^ 

mt^^x\^^hi,<ox^ho ^<nmimx{t^ ^mm-m. 
^z^m^mmz "0" ^ixx^ftx^^^i>fzib^ mm^^ 

[0 0 5 0] mi 2U;^i-r-r;Ut. m 7 f^Zfj^-T -r - 

rjvt^mi 3tci3W^Tit^t-^o mi 3^^". 

Ill7(7)x-r;i'tci5tt^l^MtT^iJOv-^>x#-^ 1 , 

fife^aaT&^m 1 2 (7) -r - ;v tzib^ >s ^mn¥^}(D v - ^ > 

:*-::^7!i^^fei^U^oTi^>So Hi 4 fid 7 (Ot-- <h 

mi 2O'r-r;u60i^^^60is^^^-r(ir"^^o m 

4tz^-f (a) ti, ^^K±<04 X 4 oyn ^Itffi 
(b) (i. (a) corn ^ ^ 4 x 4 T-D C T 

^L/ci^^^. Mtc (c) ti. (b) <Dmm(D^m7m 

"0" ^#*nL/j*£:S^-^^x^^;a^LTv>^o -eL 
[ill4tc:^i- (d) iill7tc^L/::^S^^^ h;utz 
tfz (e) 2 ti^L/.'^Jg--<^ h;i.(ir. 

(c) 08 X 8 0i^^m^ML/c^>(7)T'^>So 
[0 0 5 1 ] mi 4tc^i- (d) ^ (e) ^Jtl^LT^ 

mis. liii 6Ji. c:<7)^^(7)^ft:<hM^fb^c7)jt 
^^^i-dlT-^^o m 5(i. lai 3i:t>i!>-^^-t<m. 
itmitZi^^^fzmx^;^, m^. a^n DCT(7)$E® L/C 
^IS-^^^ h)^ (DCTcoSj^^^:^ , b;&-'IIIi 2 



(7) 
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[0 0 5 2] mi 6{i^^«|J:(7)g^ftUJ:^^ 

ioo5 3ia'», DCT^m^r*ms^mit^-^^m 

^fzo m \ s(D^n^zmm(oim^mt^'^^ 
c^uioT. ^m^i:^^^'^'r^zmn'kum 

•f^:zti)^-^mzf^:b. Hi uiisv^r. SJic^^h;i/ 

^i^^^^^z^^i^w^^^^'r^m^xj^^^yv^mm^^z^^ 
\^^z\.^^^\z\m\2<om&^^ Jt^x- 

#H Gc (^i^i^'a.-;^^^^^^ ^^5^) <nmt)K\±. m 

^Uir^uru y ^mx^y) ^ Hi i\izmLfzm3(om 
i&^t^~mz\±w\~^^-^HLxmm'r^o m2<o% 

-^^m^mmLfziiK :z(D'mmmx\t. a^^i:7--r;u 
\iZ)^^\zx^j&^^ V )v^mt^^hm\z^\^yxm^ho 

to 0 5 5] mk.\^. ^^r% J PEG:^^(7)i:^,s,fi 

^ir-^. ^±mm^. ^^-^mi^m^zn^^fzisb[z{±^ a 
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